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Prufungsantrag gem. § 44 PatG ist gestellt 

(g) Bodenbelag und Verfahren zu seiner Herstellung 

Zur Herstellung eines Bodenbelages Sc*^'^"?*!" 
aus Nadelfilz, von denen die Oberschicht (10 an 'hrer Ober- 
seite strukturiert ist. wird die Unterschicht (1 1) von der Un- 
terseite der strukturierten Oberschicht (10) her m d.ese ein- 
aenadelt Oabei ist die Nadeltiefe wesentlich gennger a s 
die Starke der Oberschicht (10). Durch das Z"?ammennadeln 
der beiden Schichten von der Ruckseite der Oberschicht her 
wird die Struktur (13) dieser Oberschicht nicht zerstort. An- 
schlifeBend an das Zusammennadein erfolgt em zusauliches 
Verbinden beider Schichten durch Impragnieren mit einem 
Bindemittel durch die Oberschicht (10) hindurch. 
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Die Erfindung betrifft ein Verfahren zur Herstellung 
eines Bodenbelags aus strukturiertem Nadelfilz sowie 
einen neuen derartigen Bodenbeiag. 

Es ist bekannt, zweischichtige Bodenbelage aus Na- 
delvlies dadurch henzustellen, daB eine Oberschicht ge- 
gen eine polsternde Unterschicht vernadelt wird. Beim 
Vemadein dringen Fasern aus der relativ hochwertigen 
Oberschicht in die relativ billige Unterschicht ein. so dafl 
durch das Vernadeln beide Schichten fest miteinander 
verbunden werden. AnschlieSend erfolgt eine Impra- 
gnierung des zweischichtigen Bodenbelages. Hierbei 
gibt es verschiedene Verfahren: Im Tauchbadverfahren 
wird die Ware durch eine Impragnierflotte hindurchge- 
fuhrt, anschlieflend auf einem Foulard abgequetscht und 
getrocknet Bei dem anderen Verfahren erfolgt eine Im- 
pragnierung eines zweischichtigen Bodenbelages durch 
Pnatschen. Dieses kann von der Unterseite her erfolgen 
wobei die Impragnierflotte bis in die Oberschicht ein- 20 
dringen muB, oder durch Anpflatschen der Warenober- 
seite. wobei das Bindemittel bis in die Unterschicht ein- 
dnngt. 

Bei beiden Verfahren wird die Oberschicht so verfe- 
stigt, daB sich keinerlei Fasern mehr aus dem Verband 
heraus losen lassen. Durch das Vernadeln beider Schich- 
ten werden diese so fest miteinander verbunden daB sie 
sich zerstorungsfrei nicht voneinander losen. Bei zu ge- 
ringer Vernadelung und ungenugender Impragnierung 
konnen sich die Fasern beim spateren Gebrauch aus 
dem Verbund heraus losen. In einem solchen Fall ist eine 
ausreichende VerschleiOfestigkeit und Scherfestigkeit 
nicht gegeben. 

Nadelvliesbodenbelage aus zwei miteinander verna- 
delten Schichten werden haufig im Objekt eingesetzL 
Hierunter versteht man Buros, Hotels. Geschaftslokale. 
Hobbyraume. Sporthallen und Mietwohnungen. In alien 
1-allen 1st der Bodenbeiag einer hohen Beanspruchung 
ausgesetzt. 

In neuerer Zeit werden in Tennishallen haufig Granu- 
latboden mit einem Gummigranulat benutzt. Dieses 
Granulat benotigt ein Teppichboden mit strukturierter 
Oberseite. damit die Granulatteilchen an ihrem Platz 
bleiben und keine von Granulat leergefegten Stellen des 
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Bodenbelaees ent«eh^n Richer ^T^ d ju^" naiDoes Basisteils. Das Bindemittel bewii 
aus s?uS:rrem"Sadelv^ « ches Anhaften der Schichten aneinander. 



aus strukturiertem Nadelvlies nur einschichtig herge- 
stellt, d. h. ohne polsternde Unterschicht. Wiirde man 
bei emem Bodenbeiag mit strukturiertem Nadelvlies die 
Oberschicht in gleicher Weise durch Vernadeln mit der 
Unterschicht verbinden. wie dies bei unstrukturierten 
mehrschichtigen Bodenbelagen geschieht. dann wurde 
durch das Vernadeln die Oberflachenstruktur zerstort 
werden. 

Das der Erfindung zugrundeliegende Problem be- 
steht m der Schaffung eines zweischichtigen Bodenbela- 
ges, dessen aus Nadelvlies bestehende Oberschicht fest 
mit der Unterschicht verankert ist. wobei beide Schich- 
ten aus Nadelvlies bestehen und die Oberseite der 
Oberschicht eine durch Vernadeln entstandene Relief- 
strukturaufweisL 

^. Zur Herstellung eines solchen Bodenbelages schlagt 
die Erfindung ein Verfahren vor. bei dem die Ober- 
schicht nicht in der iiblichen Weise in die Unterschicht 
hineingenadelt wird. sondern vielmehr das Nadeln von 
der Warenunterseite her erfolgt. wobei die Unterschicht 
in die Oberschicht hineingenadelt wird. Bei diesem Na- 
de Ivorgang 1st die Vernadelungstiefe so gering. daB die 
Rehefstruktur der Oberschicht durch die Vernadelung 



nicht erreicht wird. Die Unterschicht wird also nur in 
den Bereich des unstrukturierten Basisteils der Ober- 
schicht hineingenadelt, um durch die Vernadelung die 
Oberflachenstruktur der Oberschicht nicht zu zerstoren 
5 Damit werden beide Schichten fest miteinander verbun- 
den und m feste gegenseitige Zuordnung gebracht. An- 
schheBend erfolgt eine Impragnierung mit Bindemittel 
von der Oberseite der Oberschicht her. Das dabei in die 
Oberschicht eindringende. zunachst fliissige Bindemittel 
10 trankt die Oberschicht und bewirkt deren Verfestigung 
einschlieBlich der Oberflachenstruktur. Das Bindemittel' 
dringt auch in den Grenzbereich der beiden Schichten 
ein. deren Fasern eingebettet und durch das Bindemittel 
zusatzlich miteinander verbunden werden. Damit wird 
durch das Bindemittel zweierlei erreicht. namlich einmal 
die auch bei uns strukturierten zweischichugen Boden- 
belagen beabsichtigte Verfestigung der Oberschicht 
und zum anderen ein zusatzliches Anbonden der Unter- 
schicht an die Oberschicht 

Der nach dem erfindungsgemaBen Verfahren herge- 
stellte Bodenbeiag besteht aus zwei fest miteinander 
verbundenen Nadelvlies-Schichten. von denen die obe- 
re Schicht eine dreidimensionale Oberflachenstruktur 
nach emem beliebigen vorgegebenen Muster aufweisL 
Durch das Verfahren gelingt die feste und dauerhafte 
Verbindung beider Schichten. wodurch eine hohe 
Scherfestigkeit des Bodenbelags erreicht wird. Da der 
strukturierte Teil der Oberschicht von dem Nadelvor- 
gang uberhaupt nicht erfaBt wird. erfahrt die zuvor er- 
zeugte Struktur durch den Nadelvorgang keine Veran- 
derungen. 

Vorzugsweise erfolgt das Einnadein der Unterschicht 
in die Oberschicht maximal bis zur Halfte der Starke des 
Basisteils der Oberschicht. Der Basisteil ist der untere 
Teil der Oberschicht, der von der Oberflachenstruktur 
der Oberseite nicht erfaflt wird. 

Die Erfindung betrifft ferner einen zweischichtigen 
Bodenbeiag aus Nadelfilz, bei dem die Unterschicht in 
einen Teil der Schichtstarke der Oberschicht hineinge- 
nadelt 1st und bei dem beide Schichten dasselbe Binde- 
mittel in von der Oberseite zur Unterseite abnehmender 
Konzentration enthalten. Einige Fasern der Unter- 
schicht durchsetzen die Oberschicht, jedoch nur inner- 
halb des Basisteils. Das Bindemittel bewirkt ein zusatzli- 
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Der erfmdungsgemaBe Bodenbeiag eignet sich insbe- 
sondere fiir Tennisplatze mit Granulatbeschichtung, je- 
doch 1st seine Verwendung hierauf nicht beschrankt. Er 
kann auch als anderweitiger, strapazierfahiger Boden- 
beiag benutzt werden oder als FuBabtreter oder FuB- 
matte in Kraftfahrzeugen sowie als Laufer oder Teppi- 
che. Die polsternde Unterschicht mindert einerseits den 
VerschleiB der Oberschicht und sie bewirkt andererseits 
em gelenkschonendes, weicheres Trittverhalten. 

Im folgenden wird unter Bezugnahme auf die Zeich- 
nungen ein Ausfiihrungsbeispiel der Erfindung naher 
eriautert. 
Es zeigen: 

Fig. 1 in schematischer Darstellung das Einnadein der 
Unterschicht in die Oberschicht, 

Rg. 2 das Impragnieren der vernadelten Schichten 
und 

Fig. 3 einen schematischen Querschnitt durch den fer- 
tigen Bodenbeiag. 

GemaB Fig. I werden eine jeweils aus Nadelvlies be- 
stehende Oberschicht 10 und eine Unterschicht 1 1 einer 
Nadelmaschine 12 zugefuhrt Die Oberschicht 10 liegt 
dabei unten, wobei ihre strukturierte Oberseite 13 nach 
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unten gerichtet ist Die Oberschicht 10 ist in bekannter 
Weise aus einem mehrfach genadelten FaservUes herge- 
stellt und ebenfalls durch Nadeln strukturjert worden^ 
Die spatere Unterschicht 11 besteht ebenfalls aus e nem 
genadelten Faservlies. das jedoch unstruktunert .st und 
somit eine konstante Schichtstarke hat 

Die mit Widerhaken versehenen Nadeln 14 der Na- 
delmaschine dringen von oben her durch d,e oben l.e- 
gende Unterschicht 11 durch in einen Te.l der spateren 
Unterschicht 13 ein. wahrend be.de Sch.chten auf dem 
Tisch 15 der Nadelmaschine abgestuizt smd. Die Nadeln 
14 fuhren vertikale Hin- und Herbewegungen aus wah- 
rend die Schichten 10 und 11 kontinuierlich m R'chtung 
. des Pfeiles 16 durch die Nadelmaschine hmdurchbewegt 

Wen"n die Verbundschicht 17 die Nadelmaschine ver- 
laBt. sind zahlreiche Fasern der Unterschicht 11 m die 
Unterseite der Oberschicht 10 emgenadelt. Be.de 
Schichten sind durch mechanische Verhakung der Fa_ 
sern miteinander verbunden. Die Verbundschicht 17 
wTrd einer Impragnierstation 18 zugefuhrt, d.e be. dem 
vorliegenden Ausfuhrungsbeispiel aus e.nem Foulard 

besteht. Der Foulard weist zwei geg^^^'^i? q •„ ein 
Walzen 19 20 auf. von denen die untere Walze 19 in ein 
das Tmpragniermittel enthaltendes Bad 21 eintaucht 25 
Das auf der Walze 19 mitgenommene Impragn.ermittel 
wird im Walzenspalt auf die "rukturierte Oberse.te 13 
der spateren Oberschicht 10 ubertragen. An^h heBend 
liegt die Verbundschicht 17 m.t der Unterschicht 11 auf 
einem Tail des Umfangs der Walze 20 an und das Ma e- 
rial verlaBt die Walze 20 mit nach "ntenwe.sender Un- 
terschicht 11 und nach oben we.sender Oberschicht 10 
Durch Schv^erkraft und durch Kapillarw.rkung dnngt 
ein Teil des Bindemittels von der Oberschicht 10 m die 
Unterschicht 1 1 ein. AnschlieBend wird der Bodenbelag 
einem Trockner zum Harten des Bindemittels zuge- 

^" ni. 3 zeigt den fert.gen Bodenbelag 24 aus der struk- 
turierten Oberschicht 10 und der Unterschicht 11. Fa- 
sern 21 der Unterschicht 11 erstrecken sich uber die w 
Trennebene 22 der beiden Schichten hinaus bis in die 
Oberschicht 10 hinein. Die Eindringtiefe ist ger.nger a s 
die Starke des unstrukturierten Basisteils 23 der Ober- 
schicht 10. Vorzugsweise betragt die Eindringtiefe weni- 
ger als die Half te der Starke des Basisteils 23. 

Durch das Annadein der Oberschicht an die Unter- 
schicht wird ferner erreicht, daB bei der spateren Be- 
handlung im Impragnierfoulard sich beide Schichten 
nfcht geieneinander verschieben und daB keine Falten- 
bildung Oder Blasenbildung aufiritt. 

Patentanspriiche 

1 Verfahren zur Herstellung eines Bodenbelags 
aus strukturiertem Nadelfilz, dadurch gekenn- 
zeichnet, daB eine Oberschicht (10) aus an der 
Oberseite strukturiertem Nadelvlies mit einer pol- 
sternden Unterschicht (11) aus Nadelvlies verbun- 
den wird. indem die Unterschicht (11) gegen die 
Unterseite der Oberschicht vernadelt wird. und dall 60 
danach eine Impragnierung beider Schichten mit 
Bindemittel durch die Oberschicht (10) hindurch er- 

2° Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet. daB die Unterschicht (11) nur bis zu einer 65 
Tiefe in die Oberschicht genadelt wird, die gennger 
ist als die Starke des unstrukturierten Basisteils (23) 
der Oberschicht (10). 
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3 Verfahren nach Anspruch 2. dadurch gekenn- 
zeichnet, daB die Unterschicht (11) maximal bis zur 
Halfte der Starke des Basisteils (23) in die Ober- 
schicht (10) genadelt wird. . . 

4 Bodenbelag aus strukturiertem Nadelfilz. mit ei- 
ner an der Oberseite strukturierten Oberschicht 
(10) aus Nadelvlies und einer polstemden Unter- 
schicht (11) aus Nadelvlies, dadurch gekennzeich- 
net, daB die Unterschicht (11) in einen Teil der 
Schichtstarke der Oberschicht (10) hinemgenadelt 
ist und daB beide Schichten dasselbe Bindemittel in 
von der Oberseite zur Unterseite abnehmender 
Konzentration enthalten. 

5 Bodenbelag nach Anspruch 4, dadurch gekenn- 
zeichnet. daB die Eindringtiefe von Fasern (21) der 
Unterschicht (11) in die Oberschicht (10) gennger 
ist als die Starke des unstrukturierten Basisteils (23) 
der Oberschicht (10). 

6 Bodenbelag nach Anspruch 5. dadurch gekenn- 
zeichnet. daB die Eindringtiefe maximal bis zur 
Halfte der Starke des Basisteils (23) reicht. 
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[57] ABSTRACT 
A non-woven matrix of glass fibers, synthetic and n^- 
ral fibers provides a rigid but resilient product havmg 
good strength and insulating characteristics. The prod- 
uct may be utilized in a planar configuration or be fur- 
ther formed into complexly curved and shaped configu- 
rations. The matrix consists of glass fibers, synthetic 
fibers such as polyester, nylon or Kevlar and natural 
fibers of wood or textiles which have been intimately 
combined with a thermosetting resin into a homogene- 
ous mixture. This mixture is dispersed to form a blanket 
A variety of products having varying thickness and 
rigidity may then be produced by controlling the com- 
pressed thickness and the degree of activation of the 
thermosetting resin. The product may also include a 
skin or film on one or both faces thereof An alternate 
embodiment includes a conductive/coloring agent such 
as carbon black. 

12 Claims, 2 Drawing Sheets 
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NON.WOVEN FIBROUS PRODUCT CONTAINING ^^"^ '^"^ ^ softened to give 

NATURAL FIBERS sufficient strength to the mat for subsequent handJinf A 

secondary forming step may then be accomplished' in 
CROSS REFERENCE TO CO-PENDING i T • ? thermosetting resin is activated to form a 
APPLICATION nmshed product. 

This application is a continuation of Ser No 204 5S7 rJ^'^' "^'t'^'^^S discloses and claims a corn- 

filed Jun. 9. 1988. now abandoned w£ 2 in w l."T"**^ consisting of a first layer of 

continuation-in-part application of t^^Na OsI^ Sa"1Jf ' T^"" thermoplastic polymers, a Z£ 

»Jt4.S. - - - -~s:^^A^^^jz 

BACKOROUKDOP^EINVENTION ^fSrm^i^eX:.^tji^^^^^^ 

nrSlfc? -T' "'^«>"°'?/^lates to a non-woven fibrous J' '^'^ ^"'^ ^^y^^ i°<=l««ie an 

product and more specifically to a non-woven blanket U ""^S a plurality of projections 

of^eral. man-made and natural fibers to whichS ""^ ^^ain the reinforcing layer to fom^ 

mosettoig resm may be added. TTie blanket may be ^T^' «> 'orm a 

lonned mto sheets, panels and complexly curved and ^' apparent from the foregoing review of non 

configured products. ^ '^'^ Wankets and felted struciS« Ihat v^ 

^^Tas^^^^^l^^^^ ^° nr^TSeXTJ^r-"-^-"-- 

s^?h1?»rts1r?Jnt^ SUMMARY OF THE INVENTION 

heat, pressure or chemiSl^nts LcKSon ^IZ"" f° """^^^ fi"*^- 

bmds the fibers together and formTa fiiS prcS^l^v Sh^oft^'L T''^'"'' "^"^^ °^ ^^^^zed glass 

"ig substantially increased strength Ter S una^I ^Tn^iLtn Ki ^ """""^ ^ S"''!" fibe«^ in 

vated product. „ optunum blend, comprise 42% by weight of the 

US. Pat No. 2.689.199 relates to non-woven porous ?rom"^lS^^"''-- T*"**" ^'^^ '^^ «=l«=ted 

flexible fabncs prepared from masses of curled ente^' , ^ """'^ "'^ materials such as polyesters 

gled filaments. The filaments m.^ .Jo^t^Sl ST' "^^'^ similar'^tS.' 

Zil"" '^"""P^''''^ P^'y'"*^" ^■'"l refractoryTbe^of J^[f ' '"^"'"^ '^l^i^' ^J^th^tic fibers typi- 

glass, asbestos or steel. A fabric blanket consisSe of 40 ^ """^^ '° t''* Pf««"« whereas smXr 

curly, relatively short filaments is compre^^^^e^f T?if' ^'^/"^ ^J'""*^ fibe« Produce a de^r^o^! 

IS apphed to at least one side to coalesceSte^ taTo T*"" "P*^*™ proportion of synthetic fibe^ ^S- 

^ tL?=f^,^r °" °r """..^'^ '^^y be provided Sv"*"^' '""^^ ^' ^P™'^^ ^^^^ other na^- 
nat^For^ ^ '''^^ '° ">"ltipJe lami- 45 ^^x^ ''"^h as textile fibet, may be uti- 

Pito surf/JTf f be appli^ to the » ^ /'"^ '^S* of sizes. The optimum propTrtS, 

dBcIosed The mat or felt mcludes carrier fibers of long throughout the blanket, if desired TTie oLn,^^ 

^TcoZT^t'Z- " «^ P°^°°f t^^thennoseUrSL-a^p oSe^ K 

rubber LT Jn „n ° "^P^"' ''y^tl'etic 55 «'«8ht If desired, a foraminous or im^rate fflm 

or^ustical insulating mater^ and for similar pur- In an lU^mate 
U.S. Pat. No. 4.474 846 teaches th^ m,„. r r fi^ • ° "^'^'^ incorporated within the 

carrier fiber^ of a^heSa^L'^^Xuch ^' "'i' J^' "'"^ °' P^°<^"« ""^y ^° ^ adjusted by 
polyester, nylon. poly^T^ cUor^Z J^Ld a AeT„' fn^T' the Uiickness of the blanket which 
setting resin. A suiSbkn^isTeS i s^fbvwI^M ^ ^"^^ ''"^''^ *° ^^^^h this blanket is corn- 
wood fibers. 10% polypropylene cSn^/fiSS 5% deS« '"'^"^"^ P^°^- P^<^"« 
phenolic resin. After forming these ingrlientst tf ?™,:^sSble""'' ' '° '° '"""'^ P^^ '^"'^ 
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It is therefore an object of the present invention to 
provide a non-woven matrix of glass, synthetic and 
natural fibers adhered together by a thermosetting resin. 

It is a further object of the present invention to pro- 
vide a non-woven matrix of glass, synthetic and natural 
fibers having a selected density and thickness. 

It is a still further object of the present invention to 
provide a non-woven matrix of glass, synthetic and 
natural fibers wherein a thermosetting resin may be 
partially activated throughout the product 

It is a still fiirther object of the present invention to 
provide a non-woven matrix of glass, synthetic and 
natural fibers having a skin or film on one or both sur- 
faces and a thermosetting resin which may be partially 
activated. 

It is a still further object of the present invention to 
provide a non-woven matrix of glass, synthetic and 
natural fibers and thermosetting resin which has its 
strength and rigidity adjusted by the degree of activa- 
tion of the thermosetting resin. 

It is a still further object of the present invention to 
provide a non-woven matrix of glass, synthetic and 
natural fibers having a thermosetting resin and conduc- 
tive material dispersed throughout the fiber matrix. 

Further objects and advantages of the present inven- 
tion will become apparent by reference to the following 
description of the preferred embodiment and appended 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an enlarged, diagrammatic, plan view of a 
non-woven fiber matrix according to the present inven- 
tion; 

FIG. 2 is an enlarged, diagrammatic, side elevational 
view of a non-woven fiber matrix according to the 35 
present invention with unactivated thermosetting resin; 

FIG. 3 is an enlarged, diagrammatic, side elevational 
view of a non-woven fiber matrix product according to 
the present invention in which the thermosetting resin is 
partially differentially activated; . 

FIG. 4 is an enlarged, diagrammatic, side elevational 
view of a non-woven fiber matrix product according to 
the present invention in which the thermosetting resin is 
. partially homogeneously activated; 

FIG. 5 is an enlarged, diagrammatic, side elevational 45 
view of a non-woven fiber matrix product according to 
the present invention in which the matrix is significantly 
compressed and the thermosetting resin is fully acti- 
vated; 

FIG. 6 is an enlarged, diagrammatic, side elevational 
view of a non-woven fiber matrix product according to 
the present invention including a film disposed on one 
surface thereof; 

FIG. 7 is an enlarged, diagrammatic, side elevational 
view of a non-woven fiber matrix product according to 
the present invention including a film-disposed on both 
surfaces thereof; and 

FIG. 8 is an enlarged diagrammatic, side elevational 
view of a non-woven fiber matrix product according to 
the present invention having a conductive material 60 
dispersed throughout the fiber matrix. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, a non-woven fibrous blan- 
ket which comprises a matrix of mineral and man-made 
fibers according to the present invention is illustrated 
and generally designated by the reference numeral 10. 
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The non-woven fibrous blanket 10 comprises a plurality 
of first fibers 12 homogeneously blended with a plural- 
ity of second fibers 14 to form a generally interlinked 
matrix. A plurality of third fibers 16 or particles of 
fibers are dispersed uniformly throughout the first fibers 
12 and second fibers 14. 

The first fibers 12 are preferably mineral fibers, i.e., 
glass fibers. Preferably, such fibers 12 are substantially 
conventional virgin, rotary spun, fiberized glass fibers 
having a diameter in the range of from 3 to 10 microns. 
The fibers are utilized in a dry, i.e., non-resinated, con- 
dition. The length of the individual fibers 12 may vary 
widely over a range of from approximately one half 
inch or less to approximately 3 inches and depends upon 
the shredding and processing the fibers 12 undergo 
which is in turn dependent upon the desired characteris- 
tics of the final product as will be more fully described 
subsequently. 

The second fibers 14 are man-made, i.e., synthetic, 
and may be selected from a broad range of appropriate 
materials. For example, polyesters, nylons, Kevlar or 
Nomex may be utilized. Kevlar and Nomex are trade- 
marks for aramid fibers of the E. I. dupont Co. The 
second fibers 14 preferably define individual fiber 
lengths of from approximately one quarter inch to four 
inches. The loft/density of the blanket 10 may be ad- 
justed by appropriate selection of the diameter and/or 
length of the second, s^thetic fibers 14. Larger and/or 
longer fibers m the range of from 5 to 15 denier (approx- 
imately 25 to 40 microns) and one to four inches in 
length provide more loft to the blanket 10 and final 
product whereas smaller and/or shorter fibers in the 
range , of from 1 to 5 denier (approximately 10 to 25 
microns) and one quarter to one inch in length provide 
a final product having less loft and greater density. The 
second fibers 14 may likewise be either straight or 
crimped, straight fibers providing a final productjhav- 
ing less loft and greater density and crimped fibers pro- 
viding the opposite characteristics. 

The third, natural fibers 16 are preferably wood or 
other naturally occurring fibers. If wood, they may be 
either hard or soft woods such as fir, spruce, hemlock, 
red cedar, oak, beech, white pine, red pine, balsa, sisal 
and the like. The term fibers in the expression natural 
fibers is used broadly with regard to wood inasmuch as 
the cellular structure (xylem) of the wood is fibrous but, 
depending upon the wood treatment process, that is, 
sawing, chipping, grinding, abrading, etc., utilized to 
produce them, they may be in the form of fibers, parti- 
cles, flour, dust, powder, etc. The fiber or particle size 
may thus vary widely, both from the standpoint of 
suitable (usable) particle size and variation of particle 
size within a given batch or sample. For purposes of 
example and illustration the fiber and/or particle size 
may vary from the low (10-50) micron range to the 
several (2-5) millimeter range. The size of the third, 
natural fibers 16, or particles of fibers, also affects the 
density/loft of the final product; coarser (larger) fibers 
or particles providing greater loft (less density) and 
finer fibers or particles providing increased density and 
less loft. Preferably, the moisture content of the wood 
fibers is held to between about 5% and 15% by weight 
and ideally is about 12%. 

The natural fibers 16 may also be textile fibers such as 
cotton, flax, wool and the like. Such textile fibers are 
utilized in lengths of from about 0.125 inches to about 
1.5 inches. 
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sufficiently to produce a highly honiogen^uj Se ^""P"^"* ''^ appUcation of heat, radio fre- 
ofthethreefibers. AmatorblaAket lOha^g^S™ ZZ7 '"'^^ appropriate resin related acti- 

thickness is then formed and the product app^™ 5 j ^ '"^^^ « ''^^'^^ «"vent only to the 

illustrated in FIG. LTypicaUy. the bLSe?>^K^ ' ^Te r^l? 1"^' P'^."" 
mitial thickness of between about 1 and 3 inches al- ..^'f*^'^8P'"<»"ct exhibits substantially maximum 
though a thinner or thicker blanket 10 may be produced P"'^"* "Pdity and strength in one portion (20A) of 
if desired. ' ^ "«^^ess and mmimum rigidity and strength in the 

Referring now to FIG. 2. the blanket 10 also includes 10 ""^8 portion (20B) of its thickness. Thus the 
panicte of a thermosetting resin 18 dispersed uniformly 'o^er activated portion 20A serves as a substrate of 
ftroughout the matrix comprising the first, glass fiben «»itroUed ngidity which lends structural integrity to 
12, the second, synthetic fibers 14 and the third, natural Product and facilitates intermediate handling prior 

fibers 1«. The thermosetting resin 18 may be one of a 1° secondary forming of the product into a final product 
broad range of general purpose, engineering or spe- 15 fuUy activated thermosetting resin 18 and con- 

aalty thermosetting resins such as phenolics. aminos ""^itant increased structural integrity. It will be appre- 
^xies and polyesters. The thennosetting resin 18 func- *e relative thicknesses of die initially acti- 

tions « a heat activatable adhesive to bond the fibers 12, "^^^ portion 20A and unactivated portion 20B of the 
M and 16 together at their points of contact thereby ^^^^ «°ay be varied in a complementary fashion 
proN^g structural integrity, and rigidity as well as a 20 virtually notiiing to the full thickness of the blan- 
desired degree of resiliency and flexibility as wiU be "^^ desired. 

SiTrSfi'^l'^,'*!?'^, J^- °^ thermoset- Referring now to FIG. 4, a second manner and result 

* S ^ ^i^*' " '^'^'^y '^^'^ °^ P"^^ activation of the thermosetting resin 18 is 

mum obumable ngidity and density. Partial activation iUustrated. In this product 20', pSk,m^enS..^ 

S^^^ucT^i,::!:''^ !? "^'^r: ^ P~PO«io-l 25 "^^^-tion. that is. ^ activatiSn^theTemS! 

Tl?c?„^?o?^'^ '^""^'y- throughout the blanket 10 is achieved. TTie 

footT fZ density in this manner is a product 20' likewise includes first, elass fibe^ 12 ^ 

~S For^e^Sf Sfr^'^^K^ ' bond^ogSTby^tai 

setting rSSssuchTSv m^Ju"'V^^"^°' '° ""^^ *°"Sh partial, activation of tiie thermo- 

which ^ the aoDliStion SSf 'r u"^^ throughout the blanket 10. Such partial, 

genendlj^apiiy Zd Se fibe„ 12 M^d 16 tiXtS' ^"'^"^^^^ '^'^^Y^^^'^ Preferably and more feadU; 
throughL L tiuckntr^f'S^et m invlS'/ c'S of Saro'? "^'^ 
longer flowing, unmodifled phenolic res^ uS nn^nn fr,l I otiier resm activating agents. The 
more slowly and facilitate differentia cSt Ke f^T ' t^ermosettrng resin 18 initially activated 
resin through the thickness of the bSet ,Sl t ^^.^L'^'' ^ ^T"^ '^^ P""*"" 

described more fully below as wui t>e tbs thermosettmg resm 18 activated will be determined 

The following Table I delineates various ranees « ■ . considerations of required or permitted structural 
well as an optin^l mixture of tiie tl^J fibe« lT^f« and '"T ^ P,n°^"" *"^P'«- 
16 and the thermosetting resin 18 discussed above The ^ , J^.^ Products 20 and 20' exhibit several unique char- 
table sets fonh weight percentages actenstics. First of aU, tiieir strength and rigidity are 

related to tiie strength and rigidity of a fiilly cured 
(thennosetting resin fully activated) product in direct 
proportion to tiie percentage of activated tiiermosetting 
resm 18. Thus, a desired rigidity may be achievaJ by 
selective application of heat or otiier means to activate 
a desired proportion of tiie tiiermosetting resin 18 to 

provide a desired proportion of bonded junctions 22 

D f ■ ^ witiiin the product 20 or 20'. Secondly, both the nrod- 

"1°^ ™er_and result of 50 ucts 20 and 20' facilitate secondary processing and final 

partal ^tivation of the tiiermosetting resin 18 U iUus- fonning into complexly curvedand shaS^S 
^e^.^nll^"''^"""' activation, tiiat is. activation of otiier similar products. TTmt is. tiie activaS Ko^t 
Uie tiiermosettmg resm 18 m relation to the distance ting resin 18 and junctions 22 nrovide in^m m^TZi 
from one face of tiie blanket 10 will be described. As strengtii whereas'the uTtiVa^ r£o« ^s^^ 
S,kbS?tf.??H'''"?°^?'=P'"^'*""*"^°°^*« « rendering t£^ prSucts^lSd 

Su« M to dSL"S'thr''^ °' ' "^'^S cUfHcultieslliA ii^g Z 

^pS-ca^^nSmttrema^rr^^^^^ "^0"^-!^^^°^,^^ ^^^^^ 

P^g a^ted witii tiie production of modiS F^r e^ 

upper portion 20B of L produ« 20 Set 1^1^^^^^^ ' 'T"'" '^"'' '^''^ed junctions 22 

mosetting resin 18 has nor^HctiCa^ lach n^If appear throughout the tiiickness of the product 30. 

nas not oeen activated. Such pamal Smce tiie tiiermosetting resin 18 is fully activated in the 



TABLE I 




Functional 


Preferred 


Optimal 


Gkss fibers (12) 
Synthetic Fibers (14) 
Natural Fibers (16) 
Thermosetting Resin (18) 


20-70 
2-30 
5-SO 
5-35 


30-55 
5-15 
20-50 
10-25 


42 « 
9 
33 
16 
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product 30 illustrated in FIG. 5, it is generally consid- 
ered that it is finished and will be utilized in this form. 
The product 30 typically will be planar and could be 
utilized as a sound absorbing panel in thicknesses from 
one sixteenth to one and one half inches for acoustical 5 
treatment of living spaces or other qniilar heat or sound 
insulating or absorbing functions. The incorporation of 
the natural fibers 18, especially wood fibers or particles, 
has been found particularly advantageous from a sound 
absorbing and deadening standpoint 10 

It should be understood that when the product 20 
illustrated in FIG. 3 or the product 20' in FIG. 4 are 
subsequently processed by heat, molding and other 
appropriate steps to fiilly activate the previously unacti- 
vated portion of the thermosetting resin 18. they will IS 
appear substantially the same as or identical to the prod- 
uct 30 illustrated in FIG. 5. 

Another variant of the product according to the pres- 
ent invention is illustrated in FIG. 6. Here, a product 34 
including the first, glass fibers 12, the second, synthetic 20 
fibers 14, the third, natural fibers 16 and the thermoset- 
ting resin 18 further includes a thin skin or film 36. 
Preferably, though not necessarily, the film 36 is ad- 
hered to one surface of the product 34 by a suitable 
adhesive layer 38. The film 36 preferably has a thickness 25 
of from about 2 to 10 mils and may be any suitable thin 
layer such as spunbonded polyester, spunbonded nylon 
as well as a scrim, fabric or mesh material of such sub- 
stances. The skin or film 36 may be either foraminous or 
imperforate as desired. The prime characteristics of the 30 
film 36 are that it provides both a supporting substrate 
and a relatively smooth face for the product 34, which 
is particularly advantageous if it undergoes primary and 
secondary activation of the thermosetting resin 18 as 
discussed above with regard to FIG. 3. It is desirable 35 
that the skin or film 36 not melt or become unstable 
when subjected to the activation temperatures or chem- 
ical solvents associated with the thermosetting resin 18. 
It should be well understood that the skin or film 36, 
though illustrated in a product 34 having fully activated 40 
thermosetting resin 18, is suitable, appropriate and de- 
sirable for use with a product such as the products 20 
and 20' illustrated in FIGS. 3 and 4 which are intended 
to and undergo primary and secondary processing and 
activation of the thermosetting resin 18 as described. 45 

With reference now to FIG. 7, another product 34' is 
illustrated; Here, a non-woven matrix of the first, glass 
fibers 12, the second, synthetic fibers 14, the third natu- 
ral fibers 16 and the thermosetting resin 18 is covered on 
both faces with thin skins or films 36. The films 36 are SO 
identical to those described directly above with regard 
to FIG. 6. Adhesive layers 38 may be utilized to ensure 
a bond between the fiber matrix, as also described 
above. Again, it should be understood that the product 
34' having two surface films 36, is intended to be and is 55 
fiilly suitable and appropriate for partial differential or 
partial homogeneous activation of the thermosetting 
resin 18, as described above with reference to FIGS. 3 
and 4, respectively. 

Referring now to FIG. 8, a first alternate embodiment 60 
40 of the product 20 and variants 20', 34 and 34', de- 
scribed above, is illustrated. The alternate embodiment 
product 40 includes the first, glass Hbers 12, the second, 
synthetic fibers 14, the third, natural fibers 16, the ther- 
mosetting resin 18 and particles of a conductive material 65 
42. The particles of conductive material 42 may be 
powdered aluminum or copper or carbon black. Other 
finely divided or powdered conductive materials, pri- 



marily metals, are also suitable. The carbon black may 
be like or similar to Vulcan P or Vulcan XC-72 fluffy 
carbon black manufactured by the Cabot Corporation. 
Vulcan is a trademark of the Cabot Corporation. Pellet- 
ized carbon black may also be utilized but must, of 
course, be pulverized before its ^plication to the blan- 
ket 10 for mixing with the thermosetting resin 18 and 
application to the blanket 10. 

The particles of conductive material 42. if they are 
carbon black, change the appearance of the product 20. 
illustrated in FIG. 3, from its natural tan to light brown 
color (depending upon the content and type of natural 
fibers 16) through gray to silvery black and black, de- 
pending upon the relative amount of carbon black 
added to tiie alternate embodiment product 40. This 
color shading and particularly the choice of the degree 
of shading is advantageous in many product applica- 
tions where the product 40 must be inobtrusive and/or 
blend with dark surroundings. 

The incorporation of particles of conductive material 
42 into the product 40 also improves the surface unifor- 
mity and thus the appearance of the product 40. This is 
apparentiy the result of the draining off or dissipating of 
static electrical charges generated during the mixing 
and formulation of the blanket 10. Further details re- 
garding the conductive material 42 may be found in 
copending U.S. patent application Ser. No. 19S,262, 
filed May 18. 1988. now abandoned, which is hereby 
incorporated by reference. 

The activation of the thermosetting resin 18, as gener- 
ally illustrated in FIGS. 3. 4. 5 and 6 is preferably ac- 
complished by heat inasmuch as partial activation of the 
thermosetting resin 18 is more readily and simply ac- 
complished thereby. However, as noted, activation 
means such as radio frequency energy, chemical sol- 
vents and the like corresponding to various types of 
thermosetting resins 18 are suitable and within the scope 
of the present invention. With regard to temperature 
activation of the thermosetting resins, fast curing resins 
typically are activated at relatively high temperatures 
of about 300-400* Fahrenheit and above. In situations 
where partial activation of the thermosetting resin is 
desired such as that illustrated in FIGS. 3 and 4, slower 
curing, unmodified phenolic resins typically require 
teinperatures of between about 200° and 300* Fahren- 
heit applied to one or both faces of the products 20 and 
20', as desired. 

In summation, it will be appreciated that the present 
invention provides a non-woven fibrous product con- 
sisting of a matrix of glass, synthetic and natural fibers 
having a thermosetting resin dispersed therethrough. 
One surface of the product may include and be defined 
by a film such as a foraminous or imperforate film or 
plastic mesh or fabric. In a product which either in- 
cludes or excludes the film, the thermosetting resin may 
be partially activated through the thickness of the prod- 
uct to provide in a initial product having minimal rigid- 
ity and structural integrity but which is not so rigid as to 
inhibit placement and subsequent final forming in a 
complexly curved mold. During the final forming, the 
remainder of the thermosetting resin is activated and 
the product takes on increased rigidity. The proportion 
of thermosetting resin initially activated may be varied 
as desired. Furthermore, the thermosetting resin in sur- 
face adjacent regions of both faces of the product may 
be activated by the appropriate activation means (heat, 
solvents, etc.) to render a medial section unactivated, if 
desired. 
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■ T^I in its final fonn, which wiU typically 3. The non-woven fibrous molding media of claim 1 
includefully activated thennosetting resin as illustrated wherein said natural fibers are selected from the group 
m FIGS. 5, 6, 7 and 8, though relatively rigid, exhibits consisting of fir. spruce, hemlock, red cedar, oak, beech, 
suflicient resihency and flexibility that it may be rela- white pine, rid pine, balsa and sisal, 
tively sharply bent without damaging the fiber matrix. 5 4. The non-woven fibrous molding media of claim 1 
The product will thus return undamaged to its original wherein said thennosetting resin has been at least par- 
position and condition. This feature is a function of the activated. 

interlinked fiber matrix and the flexibility provided ^- non-woven fibrous molding media of claim I 

primarily by the synthetic fibers. Flexibility of the final further including particles of conductive material dis- 
product is increased by increasing the proportion of a '° pe»ed throughout said matrix, 

synthetic fibers and increasing the length of the syn- non-woven fibrous molding media of claim £ 

thetic fibers as well. On the other hand, the rigidity of therein said glass fibers have a diameter of between 3 

the final product is increased by increasing the proper- microns and a length of between approximately 

tion of the thennosetting resin, the proportion of gla ss one half and three inches and said synthetic fibers have 
fibers and compressing the final product to have rela- " " <liameter from larger than 10 microns to 40 microns 

tively high density. The density of the final product » length of between approximately 0.25 to 4 inches, 

may be adjusted by such means to between 1 and 50 J' ■ "Pf-wovCT fibrous molding media of claim 1 

pounds per cubic foot wherem said glass fibers constitute between 30 and 55 

The incorporation of natural fibers, particularly fi- ,„ ^^^I f^^"* °^ P'?^"''^ synthetic fiber 

brous particte of wood of widely vaSSSdw ^° "'^''T P^'^"* °^ 

improC^S^sound absori,ing ^d dSfg^^^^! ^^^^^^^^^^''T'^Ttr^'^'''^ 

tics. This is presumed to be the result of%eir energy r^^iS^it^te^n^fo'^dtj we g^T^S^f 

absorbmgceUularstnicture. Depending upon the size of said product »na weigni percent ot 

ofT*^*"?" and fibrous particles the surface finish 25 8. The non-woven fibrous molding media of chmn 1 

of the product will be improved as these materials fill wherein said natural fibers are fibrous wood fibers, 

the mtersnces m the fiber matrix. Surface finish may particles, flour, dust, or powder and constitute betwe^ 

also be unproved, as noted, by the inclusion of particles 5 and 80 weight percent of said product 

of a conductive material such as carbon black. 9. A non-woven fibrous product comprising, in com- 
The foregomg disclosure is the best mode devised by 30 bination, a blended matrix of glass fibers having a diam- 

the inventors for practicing this invention. It is appar- eter of at least 3 microns and synthetic fibers selected 

ent, however, that products incorporating modifica- fro™ the group consisting of polyester, nylon, and ara- 

tions and variations will be obvious to one skilled in the "id fibers, wood fibers and a thermosetting resin dis- 

art of fiber matrix products. Inasmuch as the foregoing persed throughout said matrix wherein at least a portion 

disclosure is intended to enable one skilled in the perti- of said thennosetting resin has been activated, said glass 

nent an to practice the instant invention, it should not constitute between 30 and 55 weight percent of 

be construed to be limited thereby but should be con- product, said synthetic fibers constitute between 5 

strued to include such aforementioned obvious varia- weight percent of said product, said 'wood fibers 

tions and be limited only by the spirit and scope of the «^nstitute between 5 and 80 20 and 50 weight percent of 

following claims. ^ product, and said thermosetting resin constitutes 

We claim: between 20 and 25 weight percent of said product. 

I. A non-woven fibrous molding media comprising • ^P'P'^ non-woven fibrous product of claim 9 further 

m combination, a matrix of non-resinated glass fiben f "^^'^ °I * <=o'«l"'=tive material dispensed 

and synthetic fibers selected from the group of polyes- ^""Shout said product 

ter, nylon, or aramid fibers, said glass fibers having a JlJ^^-^V^rT ' 

diameterofatleast3micronsbuts,^allerthanthedia^e- ^^T^J^L *^^ institute about 42 weight 

ter of said synthetic fibers and constituting bet^e^rSO wli^f product said synthetic fibers constitute 

and 55 weight percent of said molding media, and i^tu- f/f "If'*' ^'"^""f ^"^^ 

ral fibers selected from the group of wood ^ t«tile «i ^^ T t P*'**"' P"^""* '^'^ 

fiK=^ „_ J .u • * . ?. wooa or lexme 50 said thermosettmg resm constitutes about 16 weight 

Sd^iSx dispersed throughout percent of said product "^^^^^ 

^ -Tha <-i. .J. - , 12- The non-woven fibrous product of claim 9 further 

fuL^llZZT °f * ^''^^^^S ^ ^^"-^ to « l«^t one face of said 

tiirther mcludmg a plastic layer secured to at least one matrix of fibers. 

face of said matrix of fibers. 55 00000 
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In order to manufacture a floor covering consisting of two layers of needled felt, of which the top layer (10) is 
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